Lipolysis is a prerequisite for lipid accumulation in HepG2 cells induced by large hypertriglyceridemic very low density lipoproteins.
Lipoprotein kinetic studies have demonstrated that a large proportion of Sf 60-400 very low density lipoprotein (VLDL) is cleared directly from the circulation in Type IV hypertriglyceridemic subjects, at an unknown tissue site. The present studies were designed to investigate the role of hepatocytes in this process and to define the conditions, whereby Type IV Sf 60-400 VLDL would induce lipid accumulation in HepG2 cells. Type IV VLDL (Sf 60-400) failed to augment the total cholesterol, esterified cholesterol, or triglyceride content of HepG2 cells following 24-h incubations. Coincubation of bovine milk lipoprotein lipase (LPL) and Type IV VLDL with HepG2 cells induced a 3-fold increment in cellular esterified cholesterol mass (p less than 0.005) and a 7-fold increase in cellular triglyceride mass (p less than 0.005), compared to VLDL alone. The increased cellular lipid mass was associated with increased oleate incorporation into cellular cholesterol esters and triglycerides. Exogenous LPL hydrolyzed 76% of the VLDL triglyceride over 24 h. LPL action on Type IV VLDL was sufficient to promote cellular uptake of these lipoproteins, while elevated media-free fatty acid levels were not. Although HepG2 cells secrete apolipoprotein (apo) E, we assessed the role of VLDL-associated apoE in the lipid accumulation induced by VLDL plus LPL. ApoE-rich and apoE-poor Type IV VLDL subfractions induced similar increments in cellular esterified cholesterol in the presence of LPL, despite a 4-fold difference in apoE content. Sf 60-400 VLDL, from subjects homozygous for the defective apoE2, plus LPL, behaved identically to Type IV VLDL plus LPL. Type IV VLDL plus LPL, preincubated with anti-apoE (1D7) and apoB (5E11) monoclonal antibodies, known to block the binding of apoE and -B, respectively, to the LDL receptor failed to block lipid accumulation. In contrast, apoE-poor Type IV VLDL, apoE2 VLDL, and VLDL plus 1D7 were taken up poorly by J774 cells, cells that secrete LPL, but not apoE. These studies suggest that lipolytic remodeling of large Type IV VLDL by LPL is a prerequisite for their uptake by HepG2 cells and that HepG2 cell-secreted apoE rather than VLDL-associated apoE is the ligand involved in uptake.